Studies on the adenovirus type 2-simian virus 40 (SV40) hybrid population demonstrated two genetically stable variants within this population, which were isolated by plaquing in African green monkey kidney cells. These variants were similar in that each induced SV40 T antigen in human embryonic kidney cells and contained similar concentrations of nonhybrid adenovirus type 2 virions and adenovirus-encapsidated particles containing the infectious SV40 genome. These variants differed markedly, however, in their ability to produce SV40 viral antigen in human embryonic kidney cells and the efficiency with which they produce SV40 plaques in monkey cell monolayers. It is postulated that the differences in SV40-yielding efficiency between these variants lie in the nature of the recombinant deoxyribonucleic acid composing the genome of the hybrid particles.
Plaque assays on the adenovirus type 2 (Ad. 2)-simian virus 40 (SV40) hybrid (Ad.2++) population, a monkey cell-adapted line of the Ind. 2 strain of Ad.2, have demonstrated that this population is composed of adenovirus-encapsidated particles which contain SV40 genetic material, nonhybrid Ad.2 virions, and a small number of SV40 virions (6, 7) . This population is similar to the adenovirus type 7 (Ad.7)-SV40 (E46+) hybrid population in that it forms adenovirus plaques in human embryonic kidney (HEK) cells by one-hit kinetics, whereas it forms adenovirus plaques in African green monkey kidney (AGMK) cells by two-hit kinetics (5, 7, 11, 15) . In contrast to the E46+ population, which does not synthesize SV40 virions and probably contains only a portion of the SV40 genome (5, 9, 11, 14) , the hybrid particles in the Ad.2++ population contain the infectious SV40 genome and produce SV40 plaques (readily disinguished from adenovirus plaques) in AGMK cells by one-hit kinetics (6) . The titer of adenovirusencapsidated SV40 plaque-inducing particles is within 1 to 1.5 logi0 of the number of nonhybrid Ad.2 particles (6) .
Studies of the progeny of adenovirus plaques formed in AGMK cells showed that at least two classes of hybrid are present in the Ad.2+ population. One type, called high-efficiency yielders (Ad.2+ HEY), resembles the parent population in giving high titers of SV40 plaques induced by adenovirus-encapsidated particles. The other, called low-efficiency yielders (Ad.2t LEY), has a high titer of hybrid particles containing the complete SV40 genome but induces SV40 plaques at a markedly reduced frequency. This report presents the characteristics of these two types of hybrid populations, as exemplified by one representative plaque isolate of each type.
MATERIALS AND METHODS
Virus. Pool 2 of the Ad.2v parent population has been previously described (6) . Briefly, this pool, after twice banding in an RbCl density gradient, contained 108.7 plaque-forming units (PFU)/ml of nonhybrid Ad.2 virions, 107.7 (PFU)/ml of hybrid particles containing the infectious SV40 genome within adenovirus capsids, and 104 PFU/ml of SV40 virions. The plaque isolates under study were progeny of adenovirus plaques from two-hit assays of the banded virus in AGMK monolayers.
Pools of the progeny of plaques 1208 and 1567 were used for the studies reported here. These pools were designated Ad.2++ HEY pool 1 a Pasteur pipette, dispersed in 1 ml of medium containing 2% agammaglobulinic calf serum, heated at 56 C for 10 min to inactivate the Ad.2 virions, and inoculated into AGMK tubes. Cells and fluids from tubes exhibiting SV40 cytopathic effect were harvested when the cytopathic effect had destroyed the monolayer; these fluids were frozen and thawed three times and tested by complement fixation for the presence of SV40 viral (V) antigen using 4 to 8 units of specific antiserum. As a control, an equal number of areas showing only adenovirus cytopathic effect were isolated from dishes containing SV40 plaques and processed in a similar fashion. Of the S4V0 plaque isolates tested in this manner, fewer than 1% failed to induce SV40 cytopathic effect and V antigen in AGMK tubes, and control areas almost never yielded SV40 virus. For lawn titrations in AGMK (12), the prototype strains of adenovirus type 1 and Ad.2 (adenovirusassociated viruses type 14-free stocks which had been maintained serially in HEK) were used at multiplicities of 0.5 to 0.8 PFU/cell. At these multiplicities, no adenovirus plaques were seen unless the cultures were superinfected with adenovirus-SV40 hybrid populations. When the Ad.2++ HEY lawn titrations were done, 1% SV40 RAS was usually added to the agar overlayer to suppress SV40 plaque formation.
Immune sera and immunofluorescent tests. Techniques for preparing hyperimmune adenovirus and SV40 antiserum have been described (13) . Briefly, rabbits were immunized with biweekly intravenous injections of high titer Ad.2 strain AD.6 or SV40 strain 777. The animals were exsanguinated 5 to 6 days after the sixth inoculation. Only sera with neutralizing antibody titers of 1/320 for Ad.2 and greater than 1/1,000 for SV40 were used in these experiments.
For immunofluorescent (FA) testing, SV40 Treactive antibody was obtained from the ascitic fluid (18) The serum used to stain SV40 V antigen was prepared by hyperimmunizing a rabbit (as described above) with SV40 strain 777 which had been inactivated by ultraviolet irradiation. The serum had an FA antibody titer of 1 to 160 against SV40 viral antigen cover slips and no reaction at a dilution of 1 to 10 with SV40 T antigen in the SV40-transformed WI-18 VA2 line.
The FA procedure used in these experiments was the method of Pope and Rowe for staining T antigens (10) . All cover slips were counter-stained with Lisammine rhodamine-conjugated bovine serum albumin (15) .
Antigen preparation. The basic techniques used for growing HEK and AGMK cells on cover slips to prepare antigens for immunofluorescent (FA) testing have been described (8) . To determine whether these SV40 virions were being produced by adenovirus-encapsidated particles, it was necessary to develop a modified plaque procedure capable of detecting a small number of SV40-yielding hybrid particles in the presence of a great excess of hybrid and nonhybrid particles. By using a large number of cultures per dilution, with high-titer Ad.2 antiserum in the agar overlay to retard adenovirus cytopathic effect and plaque formation, we were able to measure SV40 plaque production by adenovirus-encapsidated particles in these pools. Table 2 for data on the LEY virus), indicating that Ad.2-encapsidated particles were responsible for the SV40 plaque formation.
Since the SV40 isolated from the Ad.2 LEY variant was minute plaque type, replicate titrations of LEY were stained at 12 and 18 days to determine whether significant numbers of SV40 plaques were being missed by staining at 12 days. Tables 3 and 4. All 17 plaque isolates, whether from cultures with or without lawn, showed the general charac- (Fig. 4) 
